Autoradiographic evidence of 3-methylindole covalent binding to pulmonary epithelial cells in the goat.
3-Methylindole (3MI), the main ruminal fermentation product of L-tryptophan, causes acute pulmonary edema and interstitial emphysema in ruminants. Intravenous infusion of 3MI in goats causes necrosis and sloughing of pneumocytes and bronchial epithelial cells. Previous studies indicate that a reactive metabolite or metabolites of 3MI bind covalently to tissue macromolecules in the lung and this binding is associated with the pneumotoxicity of 3MI. We undertook this autoradiographic study of 3MI covalent binding to test the hypothesis that reactive 3MI metabolite(s) bind to the lung cells susceptible to 3MI-induced injury. We infused goats with [3H]3MI and killed them either 0.5, 2 or 6 h after start of the infusion. Sections of fixed lung were extensively washed, alcohol dehydrated and embedded in plastic. Only covalently bound radioactivity remained. Silver grains were quantitated per area in the developed autoradiographs. There was a 2:1 ratio of binding to the small airway epithelium compared to the interalveolar septa in all the goats. Both ciliated and non-ciliated bronchiolar cells were labeled, as were both types I and II pneumocytes. Normal goat lung slices incubated in vitro with [3H]3MI were labeled in the same pattern. Inclusion of either of the inhibitors of cytochrome P-450, SKF-525-A or piperonyl butoxide significantly reduced this binding to both the pneumocytes and the bronchiolar cells. We consider these results supportive of our hypothesis that 3MI is metabolized to reactive intermediates by the epithelial cells of the lung, where they bind to macromolecules, which may cause cellular damage.